Silent domains are assembled continuously from the telomere and are defined by promoter distance and strength, and by SIR3 dosage.
In Saccharomyces cerevisiae, telomeres repress transcription of genes located nearby. This region-specific gene inactivation is thought to involve the packaging of telomeric domains into silent chromatin. To gain insight into the mechanism of telomeric silencing, a genetic assay to examine the spread of silencing along the distal right arm of chromosome V was developed. The frequency of silencing a telomere-adjacent URA3 gene decreased with increasing distance of the gene's promoter from the telomere, irrespective of transcriptional orientation. The distance over which telomeric silencing of URA3 was observed was extended by weakening the gene's promoter--specifically, by deleting PPR1, the trans-activator of URA3. The silent telomeric domain was extended even farther by increasing the gene dosage of SIR3. These results suggest that a gene's promoter is a key determinant in controlling silencing on that gene and that SIR3 is a crucial component of the silent chromatin domain that initiates at the telomere and is assembled inwardly along the yeast chromosome. Finally, silencing is not observed on the centromeric side of an actively transcribed telomeric gene, demonstrating that the repressed telomeric domain is propagated continuously along the DNA. Taken together, these data reflect the complex and dynamic organization of eukaryotic genomes into functionally distinct regions.